Structural changes in spinal ganglion neurons of lizards after cold-exposure.
We studied structural changes in spinal ganglion neurons that occur in lizards exposed to the cold, both at the light and electron microscope levels. Two types of perikaryal changes were found in the cold-exposed animals: (a) In 25% of all ganglion neurons, the central region of the perikaryon was devoid of Nissl bodies and a narrow peripheral zone stained deeply basophilic. Electron microscopic examination of these cells showed that mitochondria, Golgi complexes and other organelles were assembled in the central region of the perikaryon, while most cisternae of granular endoplasmic reticulum and free polysomes were confined to the periphery of the perikaryon. These changes seem to take place mainly in dark neurons. (b) In 8.6% of all ganglion neurons, Nissl bodies were present throughout the perikaryon, but separated by large, clear spaces. Under the electron microscope, these clear spaces were filled with large numbers of densely packed filaments. It seems that mainly light neurons undergo this type of structural change. The degree of nuclear eccentricity was significantly greater in the neurons of cold-exposed animals than in controls. The nucleolar volume was significantly increased and both the percentages of nuclei with two nucleoli and of nuclei with 'vacuolated' nucleoli were significantly greater in neurons displaying structural changes than in the other neurons. The structural modifications observed in spinal ganglion neurons of cold-exposed lizards closely resemble those seen in the same lizard neurons following axonal section. They could be due to a) metabolic changes induced by low temperature and fasting, b) alterations in the flow of nerve impulses from the periphery, or c) impaired retrograde transport of trophic substances from the periphery to the cell body.